Possible regulation of the in vitro assembly of bovine brain tubulin by the bovine thioredoxin system.
Microtubule assembly in vitro and in vivo is highly sensitive to a variety of sulfhydryl-reactive reagents, raising the question of the possible existence of a physiological sulfhydryl-mediated system for regulating microtubule assembly. However, the specific reagents which have previously been used to inhibit microtubule assembly in vitro are either nonphysiological or, if physiological, effective only at concentrations much higher than their physiological ones. Because of reports of association in vivo between microtubules and the sulfhydryl-reactive proteins thioredoxin and thioredoxin reductase, we decided to examine the interaction in vitro between microtubules and the thioredoxin system, comprising thioredoxin, thioredoxin reductase and NADPH. At pH 6.8, both the mammalian and the Escherichia coli thioredoxin systems inhibited microtubule assembly by 4-35% (19 +/- 9%) by reducing one intra-subunit disulfide bond in the tubulin dimer. The thioredoxin-reducible disulfide of the tubulin dimer remains protected from thioredoxin in the assembled microtubules. Thioredoxin or thioredoxin reductase alone, or together in the absence of NADPH, were incapable of either reducing tubulin or inhibiting microtubule assembly. Microtubules formed from reduced tubulin were found to be stable and morphologically identical to those obtained from native tubulin dimers. Since the components of the thioredoxin system were used at concentrations similar to their physiological ones, our results suggest a potential role of the thioredoxin system in regulation of microtubule assembly in vivo.